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ments, oil soluble dyes, oil dispersible dyes and oil dis- 
persible pigments. 



00 

1 



8 

3 



GO 
CO 

o 

U) 
U) 
CO 



Q. 
UJ 



Printed by Jouve, 75001 PARIS (FR) 



-1 

Description 



EP 1 355 038 A1 



[0001] This invention relates generally to tracking particulate flowback in subterranean wells and, more particularly 
S h^ 063 h 6 non - rad,oact ' ve Paniculate composition and its use downhole as a tracking material during the production 
of hydrocarbons from a subterranean formation penetrated by a well bore ~ 

S h ° f particulate solids durin 9 the Production of hydrocarbons from a subterranean formation pene- 

trated by a well bore is a cont,nu,ng problem. The transported solids can erode or cause significant wear in the hydro- 

S° ?♦ 1 qU r ent U . S6d the reC0V6ry pr ° CeSS - The solids also can c, °9 or P'"9 the well bore thereby 
hmrting or completely stopp.ng flu.d production. Further, the transported particulates must be separated from the re- 
covered hydrocarbons adding further expense to the processing. The particulates which are available for transport 
may be present due to an unconsolidated nature of a subterranean formation and/or as a result of well treatments 
placing particulates in a well bore or formation, such as by gravel packing or propped fracturing 
[0003] In the treatment of subterranean formations, it is common to place particulate materials as a filter medium 
and/or a proppant in the near well bore area and in fractures extending outwardly from the well bore. In fracturino 

S'° nS ' t Pr0PPan ! „ Carri ? d int ° fraCtUreS CreatGd when hydraulic pressure is a PP |ied to t^se subterranean rock 
formations to a point where fractures are developed. Proppant suspended in a viscosified fracturing fluid is carried 
outwardly ^way from the well bore within the fractures as they arecreated and extended with continued fpumping Upon 
release of pump.ng pressure, the proppant materials remain in the fractures holding the separated rock faces in an 
open posrtion forming a channel for flow of formation fluids back to the well bore o rocK races in an 

ETwL f 'Z P t Pant * r? aCk l S thS !. ranSP ° rt ° f Pr ° PPantS baCk int0 the we " bore with the P roducfo n of formation fluids 
2ST2i?^S h rf 81 ^ 16 reSUlt C3USeS UndUe Wear on production ec > uipmen t. the need for separation of 
solids from the produced hydrocarbons and occasionally also decreases the efficiency of the fracturing operation since 
the proppant does not remain within the fracture and may limit the width or conductivity of the created flow channel 

ET^TT" S T r0mna f ' 0WbaCk ° f Pr ° PPantS indUde COati "9 the proppa "ts with curable resin, or blend- 
m 9 ® ?o° P f a tS W " h f ' br0US materialS ' tackifyin9 a 9 ents ordeformable particulates (see, for example U S Patents 
Nos. 6,328,105 6,1 72 011 and. 6,047,772). For a mu.ti-zone well that has been fractured with proppan and fs plagued 
wrth proppant flowback problems, it is quite difficult to identify the zone from which the propp^t is emanating unless 
the proppant is tagged with a tracer. Radioactive materials have been commonly used in the logging or tagg ng o sand 

ZSSEXS^ ^T 6 ?" 0 " radi ° aCtiVe materia ' S are h3Zard0US t0 ,he environmenfand'the techn^ues for 
utrhzing such radioactive matenals are complex, expensive and time consuming. Therefore, there is a need for simple 
compos.t>ons and methods for tracking the flowback of proppant in subterranean wells to avoid the above problems 
[0005] In one aspect, the invention provides a traceable particulate composition fortreating a subterranean formation 

SStSf-T; P T trat6d by 3 We " b ° re ' S3id C ° mp0Siti0n COmprisina a particula te materia.; and a track ng 
material, wherein the tracking material is selected from metals, metal salts of organic acids, phosphorescent pigments 

n anT.r?Jrri S ' photo ' uminescen t P^ents, °» «*«■ dyes, oil dispells dyes and oil dispersible pigments.' 
USST Tk TT° IT* 8 3 m6th0d ° f treatin9 3 su °terranean formation having multiple zones pene- 
2512L X ? m ° d C ° mPriSeS intr ° dUCin9 3 traCeab ' e Particulate imposition of the invention into 

Snn fhL k I 3 , T composition in each zone to provide a different tracking material in each zone; 

flowmg flu,d back from the subterranean formation whereby at least a portion of at least one of the particulate compo- 
coZ, Z T the H t ubterranean *»""■*»; ^d identifying each zone in which the at least one particulate 
formE 9 traCkin9 COmpositions in the fluid that flows back from the subterranean 

The invention further includes a method of propping multiple fractures in a subterranean formation penetrated by a 

ZnL°n?,T PnS ! n9: Pladn9 3 Pr ° PPant COmposition in each future in the subterranean formation, wherein each 
proppant composition comprises part.culate material and a tracking composition, and wherein each proppant compo- 
TZZTT 3 dlffere "" rackin 9 composition; flowing fluid back from the subterranean formation wheroby at least 
a portion of at least one of the proppant compositions flows back from the subterranean formation; and identifying each 

Ih^r^ 

Eh ^h° rdin9 t0 ,° ne , emb0diment of tne invention - me tals are tagged onto proppant material or materials to be 
blended with proppant matenal to provide for the ready identification of flowback proppant from different stages or 
zones of the well. Surtable metals for this purpose may be selected from Groups I to VIII of the Periodic Table of the 
elements as well as the lanthanum series rare earth metals so long as the metals do not constitute a component o" 

ZfZTl^ ? T 9 5 W V the r6Se,VOir f ' Uid and 80 l0ng as the metals are com P atib| e with the fracturing fluid. 
Preferred metals rnclude gold, silver, copper, aluminum, barium, beryllium, cadmium, cobalt, chromium, iron lithium 

^ 9 ^ a f SIUm H man9 l neSe ' 1 m0lybdenUm • niCke1, phosphorus - 'ead, titanium, vanadium and zinc as well as derivatives 
he retf.nclud.ng oxides phosphates, sulfates, carbonates and salts thereof so long as such derivatives are only sS 
soluble m water so that they remain intact during transport with the proppant from the surface into the fractures Pa 
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ticularly preferred metals include copper, nickel, zinc, cadmium, magnesium and barium. The metal acts as a tracer 
material and a different metal is tagged onto the proppant, or onto the materials to be blended with the proppant, so 
that each proppant stage or each fracturing job treatment can be identified by a unique tracer material. Suitable metals 
for use as the tracer material are generally commercially available from Sigma-Aldrich, Inc. as well as from Mallinckrodt 
Baker, Inc. It is understood, however, that field grade materials may also be used as suitable tracer materials for tagging 
onto proppant material or materials to be blended with proppant material. 

[0007] Samples of flowback proppant collected from the field may be analyzed according to a process known as the 
inductively-coupled plasma (ICP) method to determine from which proppant stage and which production zone the 
proppant has been produced. According to the ICP method, an aqueous sample is nebulized within an ICP spectro- 
photometer and the resulting aerosol is transported to an argon plasma torch located within the ICP spectrophotometer. 
The ICP spectrophotomer measures the intensities of element-specific atomic emissions produced when the solution 
components enter the high-temperature plasma. An on-board computer within the ICP spectrophotomer accesses a 
standard calibration curve to translate the measured intensities into elemental concentrations. ICP spectrophotometers 
for use according to the ICP method are generally commercially available from the Thermo ARL business unit of Thermo 
Electron Corporation, Agilent Technologies and several other companies. Depending upon the model and the manu- 
facturer, the degree of sensitivity of currently commercially available ICP spectrometers can generally detect levels as 
low as 1 to 5 parts per million for most of the metals listed above. 

[0008] It is understood that depending on the materials used as tagging agents, other spectroscopic techniques well 
known to those skilled in the art, including atomic absorption spectroscopy, X-ray fluorescence spectroscopy, or neutron 
activation analysis, can be utilized to identify these materials. 

[0009] According to another embodiment, an oil-soluble or oil-dispersible tracer comprising a metal salt, metal oxide, 
metal sulfate, metal phosphate or a metal salt of an organic acid can be used to tag the proppant by intimately mixing 
the metal with a curable resin prior to coating the curable resin onto the proppant. Preferably, the metal is selected 
from the Group VIB metals, the Group VIIB metals, and the lanthanum series rare earth metals. Specifically, the metal 
according to this embodiment may be chromium, molybdenum, tungsten, manganese, technetium, rhenium, lantha- 
num, cerium, praseodymium, neodymium, promethium, samarium, europium, gadolinium, terbium, dysprosium, hol- 
mium, erbium, thulium, ytterbium and lutetium. It is preferred that the metals according to this embodiment, do not 
constitute a component of the proppant, the fracturing fluid or the reservoir fluid, and that the metals are compatible 
with the fracturing fluid. Preferably, the organic acid is a substituted or unsubstituted carboxylic acid. More preferably, 
the organic acid may be selected from alkanoic and alkenoic carboxylic acids, polyunsaturated aliphatic monocarboxylic 
acids and aromatic carboxylic acids. Most preferably, the alkanoic carboxylic acids have from 5 to 35 carbon atoms, 
the alkenoic carboxylic acids have from 5 to 30 carbon atoms, the polyunsaturated aliphatic monocarboxylic acids may 
be selected from the group of sorbic, linoleic, linolenic, and eleostearic acids and the aromatic acids may be selected 
from the group of benzoic, salicylic, cinnamic and gallic acids. Suitable organic acids are generally commercially avail- 
able from Sigma-Aldrich, Inc. as well as from Mallinckrodt Baker, Inc. 

[0010] For proppant to be coated with a curable resin, the tracer agent is blended homogeneously with the resin 
mixture and the resin is then coated onto the proppant. The proppant can be precoated as in the case of curable resin- 
coated proppants, for example, such as those commercially available from Santrol or Acme Borden, or it can be coated 
on-the-fly during the fracturing job treatment. The nature of the resin materials and the processes for performing the 
coating process is well known to those skilled in the art, as represented by U.S. Patent No. 5,609,207 to which reference 
should be made for further details. Also, it is understood that materials to be blended with proppant such as the fibrous 
materials, tackifying agents or deformable beads disclosed in U.S. Patents Nos. 6,328,105, 6,172,011 and 6,047,772 
to which reference should be made for further details. 

[0011] According to still another embodiment, the metal elements or their derivative compounds can be tagged as 
part of the manufacturing process of proppant. As a result, the proppant is tagged with a permanent tracer. 
[0012] According to yet another embodiment, the proppant can be coated with phosphorescent, fluorescent, or pho- 
toluminescent pigments, such as those disclosed in U.S. Patents Nos. 6,123,871, 5,498,280 and 6,074,739 to which 
reference should be made for further details. According to this embodiment, the phosphorescent, fluorescent, or pho- 
toluminescent pigments may be prepared from materials well known to those skilled in the art including but not limited 
to alkaline earth aluminates activated by rare earth ions, zinc sulfide phosphors, aluminate phosphors, zinc silicate 
phosphors, zinc sulfide cadmium phosphors, strontium sulfide phosphors, calcium tungstate phosphors and calcium 
sulfide phosphors. Suitable phosphorescent, fluorescent and photoluminescent materials are commercially available 
from Keystone Aniline Corporation (TB Series) and Capricorn Chemicals (H Series and S Series Glowbug Specialty 
Pigments). The particular structure of the materials has a strong capacity to absorb and store visible light such as 
sunlight or light from artificial lighting. After absorbing a variety of such common visible light the phosphorescent, 
fluorescent, or photoluminescent materials will glow in the dark. Various pigment colors can be combined with the 
luminescent capability of the materials to enhance the differentiation of the stages or zones. According to this embod- 
iment, micron sized particles of the phosphorescent, fluorescent, or photoluminescent materials are intimately mixed 
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with a resin to be coated onto a proppant to be used in a fracturing treatment. 

[0013] According to still another embodiment, proppant materials having a naturally dark color can be dyed or coated 
with a marker material having a bright, vivid and intense color which marker material may be selected from oil soluble 
dyes, oil dispersible dyes or oil dispersible pigments. Suitable oil soluble dyes, oil dispersible dyes and oil dispersible 
pigments are well known to those skilled in the art and are generally commercially available from Keystone Aniline 
Corporation and Abbey Color. According to this embodiment, proppant materials having a dark color, such as bauxite 
proppant which is naturally black in color, are dyed or coated with such marker materials. In this regard, reference is 
made to the dyes disclosed in U.S. Patent No. 6,210,471 to Craig, the entire disclosure of which is hereby incorporated 
herein by reference. 

[0014] According to all of the above-described embodiments, the proppant material may comprise substantially any 
substrate material that does not undesirably chemically interact with other components used in treating the subterra- qq 
nean formation. It is understood that the proppant material may comprise sand, ceramics, glass, sintered bauxite, resin fR 
coated sand, resin beads, metal beads and the like. 0) 
[0015] The following examples are illustrative of the methods and compositions discussed above. 

> 

EXAMPLE 1 < 

> 

[0016] A total of three separate hydraulic fracturing treatments were performed in a subterranean formation pene- C" 
trated by a well bore. For each fracturing treatment, sufficient metal tracer was added to a liquid hardenable resin to IFn 

20 provide an initial concentration of 1 000 ppm of the metal tracer in the resin treated proppant. Cuprous oxide, manganese 
oxide, and zinc oxide were used as tagging agents in fracturing treatments 1 , 2, and 3, respectively. Samples of f lowback 
proppant were collected during the flow back of the well. Each proppant sample was weighted and digested in con- r\ 
centrated nitric acid before being measured against known, calibrated metal concentrations according to the Inductive X 
Coupled Plasma (ICP) method for the ARL Model 3410 ICP which is commercially available from the Thermo ARL 

25 business unit of Thermo Electron Corporation. Table 1 shows the concentrations of each metal obtained in each prop- «»< 
pant flowback sample. The data indicated that the highest concentration of flowback proppant was produced from the 
interval of the well that was fractured in the second fracturing treatment. 
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Table 1 



30 



45 



55 





Frac Treatment 1 


Frac Treatment 


Frac Treatment 




2 


3 


Sample Number 


Cu (ppm) 


Mn (ppm) 


Zn (ppm) 


1 


1.9 


217.3 


11.5 


2 


2 


219.2 


11.8 


3 


2.8 


120.5 


9.1 


4 


3.1 


204.1 




5 


670.6 


382 


24.1 


6 


51.6 


214.1 


15.3 


7 


7.3 


234.5 


13.3 


8 


2.7 


437.7 


17.1 


9 


2.3 


183.8 


11.9 


10 


2.7 


220.2 


12.8 


11 


2.9 


465 


19.3 


12 


2.1 


408.1 


17.4 


13 


2.7 


577.2 


19.3 


14 


3.1 


410.2 


18.2 


15 


2.3 


342.9 


40.2 


16 


2.1 


299.8 


14.9 


17 


6.5 


296.8 


12.5 



4 
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Table 1 (continued) 





Frac Treatment 1 


Frac Treatment 

2 


Frac Treatment 
3 


Sample Number 


Cu (ppm) 


Mn (ppm) 


Zn (ppm) 


18 


2.1 


494.8 


18 


19 


51 


385.8 


16.5 


20 


2.7 


443.8 


17 


21 


2.8 


564.8 


44.6 


22 


35.5 


551.8 


16.1 


23 


2.4 


545.8 


23.3 


24 


2 


538.8 


14.7 


25 


181 


342.8 


16.6 


26 


1.5 


119.8 


10.3 


27 


1.4 


34.8 


11.9 


28 


1.9 


204.8 


43.2 


29 


2 


240.8 


13.7 


30 


2.4 


175.8 


11.3 


31 


7.5 


171.8 


10.9 


32 


2.3 


57.8 


7.7 


33 


5.8 


192.8 


17 


34 


1.7 


188.8 


12.1 


35 


1.9 


115.8 


9.6 


36 


2.1 


168.9 


11.1 


37 


1.6 


245.3 


13 


38 


1.7 


173.9 


11.6 


39 


1.9 


219.4 


12.9 


40 


1.9 


224.6 


12.6 


41 


2 


383.3 


17.1 


42 


1.7 


284.7 


12.5 


43 


1.9 


270.6 


13.4 


44 


2.4 


311 


12.7 


45 


1.9 


177.1 


10.3 


46 


1.8 


304.2 


12.9 


47 


2.4 


343.2 


13.3 


48 


2 


308.2 


12.6 


49 


5.4 


241 .6 


11.2 


50 


3.4 


209.1 


11.4 


51 


3.3 


217.1 


11.1 


52 


1.9 


299.7 


12.7 


53 


2.3 


228.6 


11.4 



5 
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Frac Treatment 1 


Frac Treatment 


Frac Treatment 






2 


3 


Sample Number 


Cu (ppm) 


Mn (ppm) 


Zn (ppm) 


54 


1.5 


162.8 


10.1 



EXAMPLE 2 



[0017] A total of five separate hydraulic fracturing treatments were performed in a subterranean formation penetrated 
by a well bore. For each fracturing treatment, sufficient metal tracer was added to the liquid hardenable resin to provide 
an in,t.al concentration of 1000 ppm of the metal tracer in the resin treated proppant. Manganese oxide, cuprous oxide 
zinc oxide, magnesium oxide, and barium oxide were used as tagging agents in fracturing treatments 1 through 5' 
respectively. Samples of f lowback proppant were collected during the flow back of the well. Each proppant sample was 
weighted and digested in concentrated nitric acid before being measured against known, calibrated metal concentra- 
tions according to the Inductive Coupled Plasma (ICP) method for the ARL Model 3410 ICP which is commercially 
available from the Thermo ARL business unit of Thermo Electron Corporation. Table 2 shows the concentrations of 
each metal obtained in each proppant flowback sample. The data indicated that the highest concentration of flowback 
proppant was produced from the intervals of the well that were fractured in fracturing treatments 1 and 5. 

Table 2 





Frac Treatment 
1 


■ ■ civ 11 Gem iid it 

2 


rrac treatment 
3 


Frac Treatment 
4 


Frac Treatment 
5 


Sample 
Number 


Mn (ppm) 


Cu (ppm) 


Zn (ppm) 


Mg (ppm) 


Ba (pDm) 


1 


256.9 


7.3 


18.2 


26.8 


106.2 . 


2 


210.3 


14.5 


23.1 


24 


110.6 


3 


1 OH-.O 


idA 


20.2 


22.5 


94.8 


4 


236.5 


9.1 


19.9 


23.3 


100.4 


5 


97.8 


10.5 


14.7 


19 


105.7 


6 


288.9 


2.8 


15.8 


25.4 


110.4 


7 


202.8 


172.8 


12.1 


21.3 


99.7 


8 


221.3 


3 


12.8 


22.3 


115.9 


9 


167.9 


2.9 


12.5 


21.8 


115.7 


10 


236.1 


2.2 


12.5 


22.8 


90.7 


11 


162.6 


1.6 


10.8 


19.5 


85.9 


12 


111.8 


1.6 


8.9 


18.8 


74.9 


13 


231.8 


1.7 


11.5 


21.7 


86.7 


14 


246.9 


2.5 


13.1 


24.4 


98.3 


15 


348.2 


2 


13.5 


26.8 


112.8 


16 


273.5 


2.4 


12.4 


24.4 


101 


17 | 


221.5 


2 


11.4 


29.3 


83.8 


18 


268 


1.4 


11.9 


25.8 


88.4 


19 


177.8 


1.8 


10.4 


22.3 


77.8 


20 


247.5 


2.4 


11.3 


28 


92.2 j 


21 


132.8 


1.8 


10 


22.2 


72.4 ! 
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Table 2 ( 


continued) 




Frac Treatment 
1 


Frac Treatment 
2 


Frac Treatment 
3 


Frac Treatment 
4 


Frac Treatment 
5 


Sample 
Number 


Mn (ppm) 


Cu (ppm) 


Zn (ppm) 


Mg (ppm) 


Ba (ppm) 


22 


165.8 


2.3 


9.4 


20.9 


75.3 


23 


306.9 


66.4 


11.9 


28.7 


103.8 


24 


205.7 


1.6 


9.4 


23 


87.1 


25 


241.2 


2.6 


10.6 


23.4 


90.4 


26 


197.6 


2.2 


10.1 


24.1 


88 


27 


242 


2.3 


10.7 


26.2 


98.9 


28 


202.8 


3 


10.8 


24.6 


94.6 


29 


165.7 


2 


9 


20.7 


85.5 


30 


138.3 


1.4 


8.7 


21.3 


76.1 


31 


227.4 


1.5 


10.3 


24 


92.8 


32 


192.1 


1.7 


9.8 


23.5 


86.6 


33 


201.9 


1.2 


9.6 


22.3 


86.4 


34 


138.4 


1.7 


8.6 


19.8 


73.9 



Claims 

1. A traceable particulate composition for treating a subterranean formation having multiple zones pen.etrated by a 
well bore, said composition comprising a particulate material; and a tracking material, wherein the tracking material 
is selected from metals, metal salts of organic acids, phosphorescent pigments, fluorescent pigments, photolumi- 
nescent pigments, oil soluble dyes, oil dispersible dyes and oil dispersible pigments. 

2. A composition according to claim 1, wherein the tracking material comprises a metal selected from Groups I to 
VIII of the Periodic Table and the lanthanum series rare earth metals; provided that the metal is not a component 
of the particulate material; and provided that the metal is compatible with the fluids disposed within the well bore. 

3. A composition according to claim 1 or 2, wherein the tracking material comprises a metal selected from gold, silver, 
copper, aluminum, barium, beryllium, cadmium, cobalt, chromium, iron, lithium, magnesium, manganese, molyb- 
denum, nickel, phosphorus, lead, titanium, vanadium and zinc, and oxide, phosphate, sulfate, carbonate and salt 
derivatives thereof, preferred oxides being manganese oxide, cuprous oxide, zinc oxide, magnesium oxide, and 
barium oxide. 

4. A composition according to claim 1 , wherein the tracking material is selected from metal salts, metal oxides, metal 
sulfates, metal phosphates and metal salts of organic acids and the metal is selected from chromium, molybdenum, 
tungsten, manganese, technetium, rhenium, lanthanum, cerium, praseodymium, neodymium, promethium, samar- 
ium, europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium and lutetium. 

5. A composition according to claim 4, wherein the tracking material comprises a metal salt of an organic acid and 
the organic acid is selected from substituted and unsubstituted alkanoic carboxylic acids, alkenoic carboxylic acids, 
polyunsaturated aliphatic monocarboxylic acids and aromatic carboxylic acids. 

6. A composition according to claim 5, wherein the organic acid comprises an alkanoic carboxylic acid having from 
5 to 35 carbon atoms, or an alkenoic carboxylic acid having from 5 to 30 carbon atoms. 

7. A composition according to claim 5, wherein the organic acid comprises a polyunsaturated aliphatic monocarboxylic 
acid selected from sorbic acid, linoleic acid, linolenic acid and eleostearic acid, or an aromatic acid selected from 
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benzoic acid, salicylic acid, cinnamic acid and gallic acid. 

8. A composition according to claim 1, wherein the tracking material is selected from phosphorescent pigments, 
fluorescent pigments and photoluminescent pigments prepared from materials selected from alkaline earth alumi- 
nates activated by rare earth ions, zinc sulfide phosphors, aluminate phosphors, zinc silicate phosphors, zinc 
sulfide cadmium phosphors, strontium sulfide phosphors, calcium tungstate phosphors and calcium sulfide phos- 
phors. 

9. A method of treating a subterranean formation having multiple zones penetrated by a well bore which method 
comprises introducing a traceable particulate composition as defined in any of claims 1 to 8, into each zone using 
a different particulate composition in each zone to provide a different tracking material in each zone; flowing fluid 
back from the subterranean formation whereby at least a portion of at least one of the particulate compositions 
flows back from the subterranean formation; and identifying each zone in which the at least one particulate com- 
position was introduced by detecting the tracking compositions in the fluid that flows back from the subterranean 
formation. 

10. A method according to claim 9, wherein the particulate composition further comprises a material selected from 
fibrous materials, tackifying agents and deformable beads. 

11. A method according to claim 9 or 10, wherein the tracking material is blended with a resin to form a tracking 
material-resin mixture and the particulate material is coated with the tracking material-resin mixture. 

12. A method according to claim 9 or 10, wherein the particulate material is tagged with the tracking material. 

13. A method according to claim 9, 10, 11 or 12, wherein the tracking material in the fluid that flows back from the 
subterranean formation is detected by an inductively-coupled plasma method. 

14. A method of propping multiple fractures in a subterranean formation penetrated by a well bore comprising: placing 
a proppant composition in each fracture in the subterranean formation, wherein each proppant composition com- 
prises particulate material and a tracking composition, and wherein each proppant composition comprises a dif- 
ferent tracking composition; flowing fluid back from the subterranean formation whereby at least a portion of at 
least one of the proppant compositions flows back from the subterranean formation; and identifying each fracture 
in which the at least one proppant composition was placed by detecting the tracking compositions in the fluid that 
flows back from the subterranean formation. 

15. A method according to claim 14, wherein the proppant composition is a traceable particulate composition as 
claimed in any of claims 1 to 8. 
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